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[Scope of Claims for Patent] 
[Claim 1] A resin molded product comprising a resin (R) 
and a light stabilizer (U) , wherein the concentration of 
10 (U) in a surface part is at least twice as high as that in 
a core part. 

[Claim 2] The resin molded product according to claim 1, 
wherein the concentration of the light stabilizer (U) in 
the molded product is decreased continuously in the 
15 direction from the surface part to core part of the molded 
product . 

[Claim 3] The resin molded product according to claim 1 or 
2, wherein (U) present in the core part of the uniform 
resin molded product comprising the resin (R) , the light 
20 stabilizer (U) , and a surfactant (S) is migrated to the 
surface part. 

[Claim 4] The resin molded product according to any one of 
claims 1 to 3 , which is produced by molding a resin 
composition comprising the resin (R) , the light stabilizer 
25 (U) , and the surfactant (S) , the solubility parameters (SP 
values) of which satisfy the following relationships (1) 
and (2) : 

1 . 0<| SPr-SPu I <7 .5 (1) 

5x | SPs-SPu | <| SPr-SPu I (2) 
30 wherein SPr, SPu and SPs represent SP values of (R) , (U) , 
and (S) , respectively. 
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[Claim 5] A resin composition for a resin molded product, 
which comprises a resin (R) , a light stabilizer (U) , and a 
surfactant (S) , the solubility parameters (SP values) of 
which satisfy the following relationships (1) and (2) : 
5 1.0<|SPr-SPu|<7.5 (1) 

5x | SPs-SPu | <| SPr-SPu I (2) 
wherein SPr, SPu and SPs represent SP values of (R) , (U) , 
and (S) , respectively. 

[Claim 6] The resin molded product or the resin 
10 composition according to any one of claims 3 to 5 , wherein 

the SP values of (R) , (U) , and (S) satisfy the following 

relationship (3) : 

| SPs-SPu |< I SPr-SPu | (3) 

[Claim 7] The resin molded product or the resin 
15 composition according to any one of claims 1 to 6 , wherein 

the content of (U) is 0.05 to 1.2 mass% based on the mass 

of (R) . 

[Claim 8] The resin molded product or the resin 
composition according to any one of claims 3 to 7 , wherein 
20 the content of (S) is 20 to 200 mass% based on the mass of 
(U) . 

[Claim 9] The resin molded product or the resin 
composition according to any one of claims 3 to 8, which is 
obtained by melt-kneading a melt-mixture of (U) and (S) , 

25 with (R) or a precursor thereof. 

[Claim 10] The resin molded product or the resin 
composition according to any one of claims 1 to 9 , wherein 
(U) is at least one member selected from the group 
consisting of a benzophenone, a salicylate, a benzotriazole , 

30 an acrylate group-containing light stabilizer, a metal 

complex salt-containing light stabilizer, a hindered phenol, 
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a hindered amine, and a phosphorus-containing light 
' stabilizer . 

[Claim 11] The resin molded product or the resin 
composition according to any one of claims 1 to 10, wherein 
5 the molecular weight of (U) is 250 or more. 

[Claim 12] A method of producing a resin molded product, 
which comprises allowing (U) present in a core part of a 
uniform resin molded product comprising (R) , (U) , and (S) 
to be migrated to a surface part, to produce a resin molded 

10 product wherein the concentration of (U) in the surface 
part is at least twice as high as that in the core part. 
[Claim 13] The resin molded product or the resin 
composition according to any one of claims 1 to 11, which 
further comprises wax (W) . 

15 [Claim 14] A modifier composition (M) for the resin molded 
product of claim 13, which comprises wax (W) (15 to 90 
mass%) , a light stabilizer (U) (5 to 15 mass%) and a 
surfactant (S) (3 to 20 mass%) . 

[Claim 15] The modifier composition according to claim 14, 
20 which further comprises (R) or. its precursor and/or another 
additive in an amount of up to 50 mass% . 
[Claim 16] The resin molded product or the resin 
composition according to any one of claims 1 to 11 and 13, 
wherein (R) is at least one member selected from the group 
25 consisting of polyolefin resin, styrene-based resin, 
thermoplastic polyester resin, polyamide resin, 
thermoplastic polyurethane resin, and thermosetting 
polyurethane resin . 

[Detailed Description of the Invention] 
30 [0001] 

[Technical Field of the Invention] 
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The present invention relates to a resin molded 
product and a resin composition for a resin molded product, 
which are excellent in light resistance. 
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[0006] 

[Embodiments of the Invention] 

The resin (R) used in the present invention is not 
particularly limited insofar as it is a resin used in 

10 production of a resin molded product, and examples thereof 
include thermoplastic resin, thermosetting resin, rubber, 
etc. The thermoplastic resin includes , for example, vinyl 
resin such as polyethylene-based resin (polyethylene, 
ethylene-a-olef in (C3 to C12) copolymer, ethylene-vinyl 

15 acetate copolymer, etc.), polypropylene-based resin 

[polypropylene, propylene-a-olef in (C4 to C12) copolymer, 
etc.], chlorine-containing vinyl resin (polyvinyl chloride, 
polyvinylidene chloride, etc.), (meth) acrylic resin [e.g., 
a (co) polymer of one or more monomers selected from the 

20 group consisting of (meth) acrylic acid, methyl 

(meth) acrylate , ethyl (meth) acrylate , 2-ethylhexyl 
(meth) acrylate , etc.], styrene-based resin (polystyrene, AS 
resin, ABS resin, styrene-butadiene resin, styrene-maleic 
anhydride resin, styrene-acrylate resin, HIPS, etc.); 

25 condensed resin such as polyamide resin (nylon 6, nylon 66, 
nylon 11, nylon 12, etc.), thermoplastic polyester resin 
(including elastomers) (polyethylene terephthalate , 
polybutylene terephthalate, polycarbonate, etc.), 
polyoxyphenylene , etc . ; polyaddition resin such as 

30 thermoplastic polyurethane resin (including elastomers); 
and ring-opened polymerization resin such as 
polyoxyalkylene (number of carbon atoms in the alkylene 
group: 2 to 4), polyacetal resin, etc. From the viewpoint 
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of exhibiting the effect of light resistance, preferable 
among those described above are polyolefin resin, styrene- 
based resin, polyamide resin, thermoplastic polyester resin 
and thermoplastic polyurethane resin. The softening point 
5 of the thermoplastic resin (measurement method: ring and 
ball method or Vicat method) is preferably 70 to 350°C. 
The weight-average molecular weight (measurement method: 
GPC method) is preferably 5,000 to 7,000,000. 
[0007] The thermosetting resin includes unsaturated 

10 polyester-based resin (crosslinked copolymer consisting of 
unsaturated polyester derived from glycol, unsaturated 
dibasic acid and saturated dibasic acid, and another vinyl 
monomer) , epoxy resin (cured products of epoxy resin by 
polyamines, acid anhydrides, etc., for example, bisphenol 

15 epoxy resin, novolak epoxy resin, alicyclic epoxy resin, 
etc.), thermosetting polyurethane resin (including 
polyurethane foam) , highly water-absorbing resin (partially 
hydrolyzed product of crosslinked polyacrylamide, a 
crosslinked acrylic acid/acrylamide copolymer, etc.) etc. 

20 From the viewpoint of exhibiting the effect of light 

resistance, preferable among those described above are 
thermosetting polyurethane resin (including polyurethane 
foam) , highly water-absorbing resin (partially hydrolyzed 
product of crosslinked polyacrylamide, a crosslinked 

25 acrylic acid/acrylamide copolymer, etc.) etc. 

[0010] Among preferable among those described above are 
benzophenone- , salicylate- , benzotriazole- , acrylonitrile- , 
30 metal complex salt-, hindered phenol-, hindered amine- , and 
phosphorus-based light stabilizers. Light stabilizer 
having a weight-average molecule (measurement method: GPC 
method) of 250 to 20,000 or more are preferable because of 
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their long-lasting light stabilizing effect due to less 
release from the molded product, and light stabilizers 
having a weight-average molecular weight of 700 or more 
such as poly (2 ' -hydroxy-5 ' -methacryloyloxyethylphenyl) 
benzotriazole , methyl methacrylate- (2 ' -hydroxy-5 ' - 
methacryloxyethylphenyl ) benzotriazole copolymer , are 
particularly preferable because of their long-lasting light 
stabilizing effect. The softening point or melting point 
of the light stabilizer (U) is preferably 0 to 180°C. 

[0019] The solubility parameters (SP values) of the resin 
(R) , the light stabilizer (U) , and the surfactant (S) , 
constituting the resin composition of the present invention, 
preferably satisfy the following relationships: 

1.0<|SPr-SPu|<7.5 (1) 

5x | SPs-SPu \<\ SPr-SPu I (2) 

The resin composition comprising a combination of (R) , 
(U) , and (S) further satisfying the following relationship 
(3) is more preferable because the degree of integration of 
the light stabilizer in the surface layer of the molded 
product is increased thus realizing effective 
weatherability by a smaller amount of the light stabilizer. 

| SPs-SPu | < | SPr-SPu | (3 ) 

Furthermore, in the relationship of SP values, when it is 
satisfied any one of conditions of | SPs-SPu | being 2.5 to 
7.4, particularly 3.0 to 7.0, | SPr-SPu I being larger than 
5.5 times or more than | SPs-SPu |, particularly 6 to 10 
times, or | SPr-SPs I - I SPr-SPu | being equal to or more than 
0.1, particularly 0.1 to 0.3, sufficient UV absorption 
effect can be achieved with much less amount of the light 
stabilizer, and hence it is more preferable. 



[0020] SPr is usually 7 to 18, preferably 7.5 to 13, SPu is 
' usually 8 to 20, preferably 9 to 18, and SPs is usually 7.5 
to 20, preferably 8 to 18.5. The SP value can be 
calculated according to the method of Fedors (Polymer 
5 Engineering and Science, vol. 14, p. 152), and practically 
SP values described in known literatures such as "Plastic 
Formulating Ingredients - Basis and Application - New 
Edition- (published by Taiseisha Ltd.) may be used. 
[0021] The wax (W) used in the present invention includes, 

10 for example, vegetable wax (candelila wax, carnauba wax, 
rice wax, Japanese wax, jojoba oil, etc.), animal wax 
(beeswax, lanolin, spermaceti, etc.), mineral wax [montan 
wax, ozokerite, ceresin and derivatives thereof, petroleum 
wax (paraffin wax, microcrystalline wax, petrolactam, and 

15 derivatives thereof) etc.], synthetic hydrocarbon wax (with 
molecular weight 500 to 50,000, for example Fischer-Tropsch 
wax, polyethylene wax, polypropylene wax and modified 
products thereof {modified or oxidatively modified products 
with unsaturated carboxylic acids [maleic acid, itaconic 

20 acid, acrylic acid, etc.] and/or anhydrides thereof} (the 

degree of modification, for example in terms of acid value, 
is 1 to 120), hydrogenated wax (hardened castor oil, 
derivatives of hardened castor oil, etc.), higher fatty 
acids (C16 to C60 or more fatty acids and metal salts 

25 thereof, acid amides thereof) etc. From the viewpoint of 
melting point and easiness in processing, preferable among 
those described above are montan wax, montan wax 
derivatives, paraffin wax, microcrystalline wax and 
derivatives thereof, polyethylene wax, polypropylene wax 

30 and modified products thereof, and particularly 

polyethylene wax, polypropylene wax, and their products 
modified with unsaturated carboxylic acid and/or anhydrides 
thereof are particularly preferable. 
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[0027] [Examples] The present invention is explained in 
more detail with reference to Examples; however, the 
invention is not limited to thereto. 
[0028] Example 1 

50 parts by weight of methyl-2-carbomethoxy-3- 
(paramethoxy benzyl) acrylate (SP value = 10.6) as light 
stabilizer (U) and 50 parts by weight of N , N-dihydroxyethyl 
lauryl amine (SP value = 10.9) as surfactant (S) were mixed 
at 80°C in a flask equipped with a stirrer. 0.8 part by 
weight of this mixture and 100 parts by weight of 
polypropylene (MI=10, SP value =7.9) as resin (R) were 
melt-kneaded at 200°C in a twin screw extruder to give a 
resin composition (Al) . 
[0029] Example 2 

50 parts by weight of methyl methacrylate/ ( 2 ' -hydroxy- 
5 '-methacryloyloxyethylphenyl) benzotriazole copolymer (SP 
value = 11.4) as light stabilizer (U) and 50 parts by 
weight of N , N-dihydroxyethyl lauryl amide (SP value = 11.7) 
as surfactant (S) were mixed at 180°C by Brabender. 0.8 
part by weight of this mixture and 100 parts by weight of 
polypropylene (MI=10, SP value =7.9) as resin (R) were 
melt-kneaded at 200°C in a twin screw extruder to give a 
resin composition (A2). 
[0030] Example 3 

25 parts by weight of triethylene glycol-bis [ 3- (3-t- 
butyl-5-methyl-4-hydroxyphenyl) propionate] (SP value = 
11.3) and 25 parts of 2- ( 3 , 5-di-t-amyl-2-hydroxyphenyl ) 
benzotriazole (SP value = 11.9) as light stabilizers (U) 
and 25 parts by weight of N , N-dihydroxyethyl lauryl amide 
(SP value = 11.7) as surfactant (S) were mixed at 180°C by 
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* Brabender. 0.8 part by weight of this mixture and 100 
• parts by weight of polyethylene (MI=5, SP value = 8.2) as 
resin (R) were melt-kneaded at 170°C in a twin screw 
extruder to give a resin composition (A3) . 
5 [0031] Example 4 

25 parts by weight of triethylene glycol-bis [ 3- (3-t- 
butyl-5-methyl-4-hydroxyphenyl) propionate] (SP value = 
11.3) and 25 parts of 2- (3 , 5-di-t-amyl-2-hydroxyphenyl ) 
benzotriazole (SP value = 11.9) as light stabilizers (U) 
10 and 25 parts by weight of N , N-dihydroxyethyl lauryl amide 
(SP value = 11.7) as surfactant (S) were mixed at 180°C by 
Brabender. 1.4 parts by weight of this mixture and 100 
parts by weight of polyurethane (polyether-based urethane 
resin, SP value = 10.1) as resin (R) were melt-kneaded at 
15 170°C in a twin screw extruder to give a resin composition 
(A4) . 

[0032] Example 5 

50 parts by weight of methyl-2-carbomethoxy-3- (p- 
methoxybenzyl) acrylate (SP value = 10.6) as light 

20 stabilizer (U) and 50 parts by weight of N , N-dihydroxyethyl 
lauryl amine (SP value = 10.9) as surfactant (S) were mixed 
at 80°C in a flask equipped with a stirrer. 28 parts by 
weight of this mixture, 40 parts by weight of polyethylene 
wax (Sun Wax 131-P, molecular weight 3500, SP value = 8.1, 

25 manufactured by Sanyo Chemical Industries, Ltd.) as wax (W) , 
12 parts by weight of carbon black (manufactured by 
Mitsubishi Chemical Corporation) , and 20 parts of 
polypropylene (J109G, MI=10, SP value =7.9, manufactured 
by Grand Polymer Co., Ltd.) were melt-kneaded at 210°C in a 

30 twin screw extruder to give a modifier composition (Ml) for 
a resin molded product. 
[0033] Example 6 
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5 parts by weight of (Ml) and 95 parts by weight of 
polypropylene (J109G, manufactured by Grand Polymer) were 
melt-kneaded to give a resin composition (A5) . 
Comparative Example 1 
5 0.5 part by weight of methy l-2-carbomethoxy-3- (p- 

methoxybenzyl) acrylate (SP value = 10.6) as light 
stabilizer (U) and 100 parts by weight of polypropylene 
(MI=10, SP value =7.9) as resin (R) were melt-kneaded at 
200°C in a twin screw extruder to give a resin composition 
10 (Bl) . 
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So ^n^(D7*>2^ia-h^l^^JCWffiUTt>(SIbP^II 
fiS^^S (W^ffi :GPC&) ^2 5 0-200 

oo. £;rcte^;tx^±cQjift^ 

(2* -tKn^>-5' D-f^^ri/xf 
h- (2* -tKn^-5' -^^^yu^/Ut^rv' 

*3e3B« (u) ©WbASfcttBA^LTtt, 0-18 

[0011] H%ft££y (U) OSara*!*. (R) 
ORfifclS^T, #3=1X1*0. 05—1. 2fi 
%. SfeK«F*lX«tO. 0 6-0. 7fi%t$)6o 

0.05 HS%»±T?*> S t J: 9 +#&**i»»ift8b* 

[0 0 1 2] *:^IWJCffiV>P>nS#®^»J (S) a 

=»-^ (K*«8-l 8) . H®J§gJW8? (SaWSl 2- 
2 4) *fcUBft7/^7 5y (R5HS8-2 4) 
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^■ffil 58 — 20000 0) ;^y 3-/^|C7;^l/ 
K^B^tt#f)ix5^y7;^uy^y 3 
— A* (^fil 5 0 — 60 00) IcSSjRJMSlittifi" 

<*i**:t>cr> (^12 5 0-3 0 0 00) . KfilittR 

200 — 30000) % ^ffiT/Wa— /WVV'^/l' (g*|jt 
&3 — 6 0) r/K:7^^r U>3*-*5/ KSrttftl£-& 
10 ftiy<0 2 0 — 3 0 0 0 0) /^^] , 4Sj:tf# 

ffi T/ u=i-su (R^3-6 0) S'^^-Vffffi^ttSI 

*ffi7/V3-^7/W^l/ K*$3-6 0] tvK 

mmm [Kit3-6o] 7/^/^75 * 

^tfm^uv^y /i^ x 7'pfi/y^!j3-/K i/y 
-try>\ -<^^3iy^y y^t** W£^<7>2ffi 

[0 0 13] T = *>#ffi}Stt#JfcL-Ctt. ttx.^ 

m (thy ^a, #y*A. t^^? 

^cdj& (^»8— 1 smwmr^-tvte&x*/* 
t^n^(o^u>^-^^y [1 — 1 o*ao mu&tef 

CSar^^-yu^^^^^m GKXft 8 - 1 8 offl 

T/umst^^T^m [^^8-1 8<DmjfiM7/\s 

^—)V<n>^\s^jr*r*/Y (1 — l O^A) HMtyxom 

8-3 0) ^^x/K 8iMktl/7>fy (S*»8-5 
0) ft^) . */i-*v6fcfi (r^^ (^^8-3 

0) -<V^>^/U^>g?Jfe x 7J\s*sr>V (^^8-3 
o) t7^i/y^*ySL ^^/^rryN^^e/^.^^ 
^ (M&8-5 0) a-^hl/^^> (^gCl 2 

-is) ^^*^B«a, -YyaK^Tsa*^] 
m^^^m, tmm7;u=i—/\, «8-6o) y>- 

^m^-r/u^, flsfcTvi^— /V (g^8-6 0) 
^m^K (i-6 0-=eyu) ft^D^y >^^x/v- 
^ ffi, T/l-^ (jKP^^:4-6 0) 7x7-yl/xf-uy^ 
^r*> K (1-60 ^/W f+*pW y ^) 

[0 0 14] ^^3j->»#ffi»tt»J^UTtt. S4fii7 

is*=-<>j±mm [f h7 7^/p «f$4-ioo) 
r^-r>^ % firyx^^^y/i-hy^^Tv^^^ 

^B7^fF\ i/f ->/w^^ f ;U7 y*x^A^D7-f 

7y/uhy^f^7y ; txr>A7 f D-^f K/jrif ; h y r 
(M3-8 0) ^yy^y^^I, #] 
5<? ttf^D/^^fMy^y^^^D^ K 
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0) fy^^^AJfe, Mx.(f-fet;H:-y^-!>^^0 7 
-f Kftif ; #y ***>XA'*V> (^3f£fc2 — 4) h y 

y^f^7>^^^A^o7^ Kftif ; >M%$4 

mT>*:~<?M>m s Mi^f77^ K^/Uv^^VU- 

§2 UB/ft«i«»T S v (AXftl 2-6 0, #J;itf7 * 
y^T^>\ ^r7!J^7; >, ir^y^r 5 >\ f«b4= 

m ; s ism ifcmwc i-id osm^jk^ (* 

77yy», a-W^BfcftiO *;BK«7$y (MM 

^feliWl;3^7^i (hyx^y- ; i,7^y 
^^r7i — hft£T) OftmKttttfctt^Mlttkft 
W ft^Vlf&ttd. 4*. ±Eo*WfcUtt, 

boi. *bb&, y jMbMw, «<bjc#a&ft 

[0015] P^tt#ffiJStt»Jt LTte, 7;; »3!n5tt 2(7 
#D§7£f£#J [jS«7^;V7^y 2 — 18) 

^p^vSt h V , ^^SiWttJHQ 

«tt»7VU*/u («**12-18) 

7^y«^r;vthy!)A 
»J4fcftjf] , ^/u^viHKSP«$l|LBSS1^H 

if) s y vR^^^/^jifflPSttjitffiflSttai irv±v >- 

iS»flgJI&» (j^^S8-2 2) x^r;K7)yy^r 30 

[0 0 16] #ffi?£tt#J (S) 0>fftftAMU 
IB»A«llc««ixeH^£M (U) offaic*tL, # 
^L<(120-200lI%Tfc^ £<blCfcf;J;L< IS 
2 5-15 0fi%t^o 2 0jt*%a±-CttJ:H 

ftttmyt&m&mmhti. 2 o osi%^TT^?. t 

1. 0^ I SP r-SPu I ^7. 5 (1) 
5x|SPs-SPu|^|SPr-SPu| (2) 

t^SPr, SPutJ^SPsli^tifix (R) , ^^iB.*«ft^<o*afidSB;<4^, ^ffio©f#^5£B«-cgb 
(U) *5J:tf (S) (OSPfi^fo ] TIS^: *«*H«tt3ftS»»LJ:9»*Uv\ 

(3) «:»fc-«i^*to*ti-5i:, W3ft£*Sy*>fifc«$£ 

|SPr-SPu|^|SPr-SPs| (3) 



* [0 0 17] ^WtOiflg^fpIl -^O^S^t^T 
»-CH3tS?«» (U) **«*4rtE**-r*. 
(R) <OiilWB>f|c*5ft6IB«:SS^«| (U) co»*tt % 

i*£*bttftif) o ::-c, «Jinj:»jA«A«S^&« 

^lmmtT^M^U 37Sttt|jcJB&0^» 
Sfctt^cDttift-C (U) 0>»tfaS|3:tf— 

ii8A^3&#J<0*S»»*3&$rir«»A0 2«* 

«ft?tt+»4i8*icKffi*s»e>tui*»* u< ftv\ 

[0 0 1 8J **W(D§**«3|cfflV^, 

»ea»& t * o T v * ft wig/us p>^7$5 ic# 

fiELTl^a (U) «r^®a$«c^^^u— hS-erS^fcH 

ttl®-ft«|gfife«fn«:5i»l S'CUJLh. 0*L<li2 5 
*C^±. Sfe>lHff*L<tt2 7-1 5 0'C*fcli (R) 

(R) *JJ:r/±ttTMcj;oT^^ 11^2 5*0 
4 Ot-Cl 0«FB8aJbftiS-r5i:. PS 

ft&mm (u> ^a?ji»i^^^u~KLT, tim&mi 

J: 0 SK ft 9, ^ftv^»*K^»JjS^Pft-ca*WftiB3t 

#J (U) <7>»fidSajRft|c«/^LT*5 5, 

^^T, ii«0. l-5ft% #*U<tt0. 2- 
4. 8«i%T^6o 

[0019] ttmnmmmi*m*mfcr*mn 
(r) , w*k«»j (u) &±xfiftmm&ffl (s) wu 

*iifhoj(MHt^7^»-^'- (SPffi) 

(1) *5<tt^ (2) *WfcLTV>SC£as#£LV\ 



* 5j«CS Pffl<0|B«^*5V^, I SPr-SPu 
2. 5-7. 4. »IC3. 0-7. 0 V |SPr-SP 
uUHSPs-SPu|©5. 5 |^J^±, mz. 6—1 
0« % | SPr-SPs | - | SPr-SPu | # 0 . 
lJ^Jb, #tC0. 1-3. OfO^M^mt^tti. J: 
9 -S^S<oiB^^fflT+»ft*^«»iR3»*d5t# e> 



5a 



[00 2 0] iAc, SPrliM7-18, ^t<tt 

7. 5-13, S P u|iil^8 — 2 0, #&L<l;fc9 — 
18, S P s 7 . 5 — 20, b < « 8 — 1 

8. 5-C&5o ft*5. S Pffili, F e d o r s 
(Polymer engineering and 

science, vol. 14, P 1 5 2) (Cio 
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[o-o 2 1] *&mcm^z>tizvv*x (w) t tx 

ji^-T^^y y?*, vA^v y? **>o. 
otek') , ffife^?^;* l*^*^? y? 3-;/<jr 

^J^'fbTK^ 17 y y* * 500 — 50000, 0t) 

Xli 7 >f y Vt^ h o !7 '7 ^ ^ . ^^U>C7 

*tttt if) «» «ttoe«ttWx.tf»i"c l-noi 

if) , (^{bt>£Lffc, BMbl>*LttR 

3M*fc*f) . K»J5gJW& (SWMfcl 6-6 O^Tete^tt 

ttfi6*^Kfl:lcS<5v^T (w) tt#*u<l4i5~ 
9 0%. *5>lC»*U<tt5 0 — 8 5%. (U) fi»* 
1<I*5-15%, S5)li»*L<tt6-12%, 
(S) te#£L<te3-2 0%, £«blC»£L<l*4- 
1 5%T;&>5 0 

[0023] ^nows^AAttffniiedMCi (m) 

HU iiS'>fc<£fc (W) , (u) *sj:V (s) 03« 

u-c#b*t6. mmm^wt u-cwt, # 

£L<te, iUffi8 0 — 2 8 0*0. JBE^O — 1 5 O^UElC 

<tt!7 5^*<0«rtfcj&J:0 o — io o'Cffiv 
urt>«tv>L, (u) £ (s) &^ao»»ia<&ufc>b<D 

£ (W) *Jg»»*L"Cfc<tv\ (R) a s SftW*b1£«!]8g 

a% tfy-r y*>r*— h*if© (r) <oifiii&f* 

*feHMR^Lfc«L BMb**&. (U) £ (S) £r^#> 
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(U) £ (S) S:^«)«»»#-t-6*36$«ffifiR« l p„<DiB 
3tgcS3»** 5 -t 0 — ■ J: < * 9 »* LV \ 

[0024] *wna>mffltoito\t. a« (r) , 

(U) *5J;tf (S) 0 3^, (R) *>J;tj< 

(m) ©2^ [ (r) &fMit&mfflj:Z4>m&i** 
*mn#v=-*TJi>m. ^#*ismmt£k~<D (r) <om 

tt. *&fi8 0-2 8 0*0. BE^IO- 1 5 O^JElC 

xmn<ommm mm®,, **-r^ yt%* 

p^r* i 5#- 1 «msi« a r&. &*im&mm<Dm&te& 

£ L< ttlBfiOftWJ: l 0 — 5 O'CSSV^S-C^iW 

-tz>o att»Hfftt, (r) % (u) x (s) o3AM 

gc^SJ (U) i:»ffiStt»J (S) «r«>&^C«>«|tatfr 
Lfc1>oSr*J8 (R) t>U<tt-t<D«Wfl:i:»»a«EL 
Xt>J:v\ (U) k (S) S:^«)»'&-r^t#tt. 

20 SlS«-Ctfi5-tdS"T?#S. (R) *5<tt/ (M) <0 2 
*fc« (R) , (U) . (S) <Z>3 
*»iW«T? (U) k (S) 4r^ae)»iH«^i-S*ffi3fts. 
»Jlg)B^«io*^j»»iRS»*^ ct D -Si: < tt 9#£ L 

[0 0 2 5] *fc*^Si^(0«flg*a^|^ **>«tt*rH 
aftlcS<5v^Tii«4 0%«T, ^L<li3 5%i^T 

WJ^Ltll 7#/HK«^4/* {*J*9 e ?-JH'y9 
30 httif) , y>^^^^ > 7v?f«, 

x, r^^^ih, ^sK^r^b-fr*. syvKx^r^ 

, t K7^K^ (p- h/uxy^yu^^t K 
7i^Kteif) > h'JtK7^hy7^/iMa 
3« ; !l y'Sx^f/^ [ h V ? i/^^7x- h 
V* (2, tIn^^^— h#£f] > 

50 T^y, *»^^*>'»>A. 3tc!>IHft» 
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m&m ; * y ^—mmmss±m y tvi^*^ 
gt$u 2-100) , fl§tt^r^3-/w fiiti2- 

10 0) . ^fifi (2fifi— 6fiB*fcrt:-tix^±) T/i^ — 
A* (AXft 12-100) , &JRq^*A/*Jf<a»#J • M 

[oo26] *ftw<ommi&te&\*&mi&j&*?T o^t 
ttmArnks -f*—m&8k. ttmajm* 

[0 0 2 7] 

[HJ6M1 £HF, HJfiffil^J: 5>lc»W-rs 

[oo28] mmm i 

8B*gc^»J (U) i:U^^-2-^^ h*cis- 
3- (/^^h^r^y*^) T^yu- K (SPI= 
10. 6) 5 0lt», Rmfe&m (S) atN, N 
-i^t KDdr^xfyUyr)!;^^ (SPl=10. 

9) 5onMi$&Mnmwtt%79**x8o o c\cxm 

^Ufc 0 :<D^0. 8«ft»j:WJ9g (R) t LT* 
(MI = 10, SPI=7. 9) 1001 

-*h»w«^r 2 o oxixmrnmrn^mKumis. 

ft(Al) fclifc. 

[0 0 2 9] HJS«2 
aS*Sc^»J (U) Htyf/M^^i/^h- (2' 

nyu) -o^y h y T^— /U^JI^ (SPf=l 1. 

4) 5oim, nmm&m (s) ^un, N-v?t 

Ko^f-y^^y^T; K (SP(S=1 1. 7) 5 

m&mo. smmutmm (r) at^n/ntvy 

(MI = 10, SP1=7. 9) 10 0MS54:, r« 

w»tB«ic-c 2 o ot^-csstisiiLWJiiia** (a 2) £ 

[0030] 3l2f&#J 3 
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m%&mm (U) £ LT hV xfl/y^y n — /W- fcf* 
[3- (3-t-yt;i/-5-^f;i/-4-t Kd^-> 
^^c-/U) ^af^— hi (SPt=ll. 3) 2 5 
WMUt2~ (3, 5-^-t-7;^-2-tKa^r 

'>7x=;i/) ^y/hyr/-;u (spi=i 1. 9) 

2 5«i^ #®®tt#J (S) ^LTN, N-i^t Kp 
*is^/U7?})j\,T ^ K (S Pfif= 1 1. 7) 2 5® 

W^/7^<yy-T 1 8 or(cr^ufc 0 z<om& 

$30. Sffffig&^flg (R) iU^yxfi/y (MI 
10 = 5, SP1=8. 2) 10 0im — MVUttftC 
Tl 7 0tTWitllH^ (A3) 
[0 03 1] |ltt«4 

8B*3c^«l (U) aThyxfi/y^ya^-t^ 
[3- (3 - t —^^jU- 5 — j*9vu— 4 - fc Kn^py 
^0:^1/1-) :7*o h] (SPft=ll*. 3) 2 5 

WS^Si: 2 - (3, 5-^-t-7;^-2-tKD^ 
>^^^/u) Ky/hyr/- ; v (SPI=1 1. 9) 
2 511^ Rmm&M (S) tUN, N-i^t Kp 
^xf;l/7|>y;pr^ K (SP{I=1 1. 7) 25f 

*i. AWM^tmm (r) ttT^y^w^y (*y 
Tvwfc? ^^>MJii. spf=io. i) ioo® 
ft&£, ~$iWffi*§uc-t i 7otxW^t»^ 

* (A 4) 

[003 2] HJfc#J 5 
Mft&feM (U) £ lt>f;w-2-^;^^ h*^- 
3- {/<=7* h s?>u) T?yu—y (SP<H= 

io. 6) 5osa Rmm&m (s) htn, n 

— KP^r^f/V7 £ V % > (S Pf = 1 0. 
30 9) 5 Of M5rffl$gfMt77^^-C8 OtMl 
-^Lfco w 2 8gfl£!7 (W) i:LT^y 

st^w**** (=mm (*) ttM^vy^^^i 

31-P:^t3 5 00, SPI=8. 1) 4 0fi 

^y^otvy (^^^K^y-^- (TO^t®j i 

0 9G:MI=10. SPI=7. 9) 20^^r2#Jf 

w«srfflv^2 i o^\zxmMmMi,mffef3LM&m&nm 

mi&®> (Ml) $r#fc 0 
[0 0 3 3] mfaM6 

40 (mi) siiswy/pfi/y (^^K^y^ 
m) tm j i o 9G) 9 smm^mmm i m\,mmm 

fSUto (A 5) Sr#^ 0 

jte^ni 

iB*3cSSy (u) ilt>f^-2-X;/v^h^>- 

3- (A-7^h^r^y^) 7^!)U- h (SPI= 
10. 6) 0. 5«SfiW:#MB (R) i:LT^y/pf 
l/V (M 1 = 10, SPI=7. 9) lOOSi^, 

-wmaicr 2 o ox^xtmrnm^mffemtiLfa (b 

1) Sr#fc. 
5a [0 0 3 4] vt&m 2 
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BfefcgcSSM (U) t Lt h V ^U^JTV = — j\>-\?* 
[3- ( 3 - t -^f /W- 5 - > fyu- 4 - t Kn ^i/ 
7^)/d^-F] (SPI=11. 3) 0. 
5SffcSB£2- (3, 5-^-t-r;/u-2-tKo 

**s7 -<>y k y r y-yv- (spI= i i . 

9) 0. SfiStW (R) ^LTTKy^^U^ (M 

1 = 5. sp<t=8. 2) looasas^, -m$?mm 

ICT 2 0 O'CT^Si^LW^^ (B 2) *®ft 0 
[003 5] UcXm 3 

myt&mm (u) athiixfwy/y^/v-^ 

[3- (3- t-y^yW-5-^^yW-4-t Kn^riX* 



14 



10 



*:7^yu) ^atr^-h] (SPI=1 1 
2- (3, 5 -is- t -T^yl— 
^rv'^-yu) ^/hy7^U (SPI 
9) 0. 9gSa5*5<tT/^ (R) £LT# 
(*y ^-T^Vuf^fflm. s PI= l 

o oiigj^, rn^icx i8o 
mm&vo (B3) &#f Ce 

[0 0 3 6] ^ffi^Jl~4. 6. &&mi~ 

[0 0 3 7] 
1^1] 



. 3) 0. 

2- fc Ku 
= 11. 

0. 1) 1 

3- C#btb 
1 Id^r 





1 SPr - SPu 1 


1 SPs - SPu 1 


1 SPr - SPs 1 


1 


2. 7 


0. 3 


3. 0 


3* ££6* 2 


3. 5 


0. 3 


4. 1 




3. 4(¥i*3fiD) 


0. 3W£?flS> 


3. 5 




1. 6W^fiS) 


0. 3W£fB) 


1. 6 




2. 7 


0. 3 


3. 0 




2, 7 








3. 4 






tt#tfl3 


1. 5 







[0038] mm 7 

mmmf&fa (ad ^wiicti gotr* 

lcmX2cmX5cra(Of^FMM (PI) 
SrffcKlLrt:. f^KI^tD (Pi) <DSrffi«/Stt I R#*r 
Cifcofco C^p p p^4OtlCX2 40$ 

mX^^l. 5cmX3r3i. 5 c ml£'C<D$$ft) t 

TU Md p b W^T'f 3mmX^r3mmX333 30 

mmO») CO^^-yP- 2-^7^2^^ h^r->-3- ('< 

*<0«taJtM:4. 2 : ir*fcofc 0 

[0039] nmm s 

mmmi&m (a 2) ^mmmm\cxi 9ot*cM 

U lcmX2cmX5cm(Of^Fffl«p (P2) 
£«0KL;fc o f^«!iI«<o (P2) ^>Brffiifi«tt I R»«f 
<£>,fe^- i^-T^o/c e ^^)«p q p?r4 0^X2 4^ 

— h- (2' -tKD^>-5' -^^^yo^;^ 

SriBU^LfCo -t^>»ftittt2 4«FPfl«-C2. 1:1,7 
2I»#IW»-C3. 3 : l-e&ofc 0 
[004 0] Igffiftl 9 

tttmmf&m (A3) *ra*ttj/sug«ic-c 1 9 o^-vi&m 

3cniX8cmX8cm(Df^FMfp p o (P3) 

zftm^-fto i¥mm.&<D (P3) o^®ia^«iR5>^f 



C) ^73 (SOSMSlcl^fc) ^hyxfi/y^y 
yv-t*^ [3- (3 - t —zff-A'- 5 -^yW- 4 
- fc Ko^rv-yzc^/U) /pf^-^h] 

U/Co -tO»aUfctt2 4B$M«-C3. 0:1, 7 21 
t"C3. 5 : 1 -Cfcofco 

[004 1] HjftfiRj 1 0 
UMBIB/Mfe (A 4) «r^u^fife^«icr 1 7 o^-CfiR^ 

Lfct£, h y ^ y^fTV>5mmX 8 c m X 8 cm<7)r 
* hJSj£7£o p D (P4) SrfftHbfCo f£§m&0 (P4) 
oWfffi»*ii I R#«<z>*S** ^--e*>ofc 0 rco^ 

t(DhV xf i/y/y =i— yw- t:^ [3 - (3 - t 
fvP- 5 -p<^vi<— 4 - t Ko^f-v^ai^yV) f^- 

3. 4 : l x 7 2ffltt3. 6 : 1 -?&o*: 0 
[004 2] H j&tftj 1 1 
WASffitiMto (A 5) 4rJtffiJ«»«^-C2 3 O^Tf^U 
1 c mX 3 n 2 cmX^f 5 c m<D"r * b/8#JJ]g/ifc 
^d°d (P5) £»fc 0 (P5) ^4 0tlCT7 2^ 

m m X 3 m 

mX3mm^^) t <D* ^VU- 2 - ^/UtK;* h 
>-3- (^<7^ h.^^yv?^) 7^!)U- -h0)2gS 
Sr»)3£Lfc 0 -tO»«ltli4. 6 : l"C*>ofc. 
Jt««4 

WJ9Bffi«« (Bl) ^V^^Ii^ffi^7^I^«lCL 
T^^ h^ D p D (P6) Sr#fc 0 f^KSftO (P6) 
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[0 0 4 3] Jttttt5 

mmmmte (B2> sr«v^«^tt*jfiW7^R«icu 

Tx^ hrtJBA (P7> «r»fc. fEHi£«0> (P7) « 
*S— *«l!Bttj«*-C*>ofe 0 4 4«MBifiW« 

is- 3- h^rv^VvVU) T*VU— hO»S 

«r»J«Lfc 0 tOJWttttl. 3 : 1 -?£>ofc 0 
[0044] Jttfc^J 6 

wsfldHb (B3> tm^ssumxiMi otmuc 

UT^*M*»A (P8) &»fc 0 (P8) 

tt*.—ft«ffijBJibfe-t?*)ofc. 4 o 2 4 i$RQffim=ft 

t'^ [3- (3-t-^-5-^f^-4-tKn 
^v^m^/U) /om-h] 0»«Sr»J3feUfc. -t 

oaftjtni. 2 : it^o/co 

[0045] 12-15, Jfc«0J 7 , 8 

<sitw^^«^« v *xmm*r * (p i ) 

- (P3) , (P5) *5j:t^ JtlfcW^* hjfcJ&Bi (P 

6) % (P7) <D»»tt*»flfii,fc 0 J£&«rS2lc*% 
-To 

[0 0 4 6] 

1^2] 
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m i mtM& 








£i6flll 2 


P 1 


1 1 5 


3S16#J 1 3 


P2 


1 1 2 


4 


P3 


110 


£ig#J 1 5 


P 5 


1 09 


ifcttW 7 


P8 


2 0 4 


ifc«W 8 


P7 


1 7 4 



10 



[0 0 4 7] S*8fc*fl= : 

«*) St] 6 0 mW/ c m 2 

S-C9 6 B*HIIHW 0 

M I : ffiitW3tK««!r«^fi8»iBiOM 1 (p< A* h 

[0 0 4 8] fttttt'l 6, tt;tfc0tj9 
ffiiiB3tttW(k«Sr«v^-c^^ hAJMft (P4) . (p 
8) oiB*tt«rBMHibfc. HS*«r*3lc:^-r 0 

[0 0 4 9] 

1^3] 









*«W 1 6 


P4 


O : 


lt«« 9 


P8 





[0 0 5 0] RR^ff : T^^-z^UVt^^ 
[JB«m« (80 St] SrJBl^T. 6 0mW/cm' <D& 
20 ffi-C 9 6 BSfflflMi. tW* 5 ft 

[0 0 5 1 ] 

30 m&x%, nbftitf&M&tettTzMft&jzm&'pm 



(51) Int. CI. 7 S^SUIB^ F I T-7U-K 

C 0 8 L 67/02 C 0 8 L 67/02 
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77/00 77/00 

(72)$gW£ /Jvffi B (72) «P ^~ 
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